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This Appendix was prepared from Issue 35 of Drawing T-501145. DEC 2 7 1945 

METHOD OF OPERATION 

Wagon .Type - For Testing Office Incoming and Final Selectors - Panel System 


Under item 1.1 of paragraph 1 add:— 

Repeating Incoming Selectors 

Add items 5.301, 5.302 and 5.303 under paragraph 5 as follows 

5.301 The (TOO) key is locking and is operated when making final 
selector tests to particular lines having the tip ground 
normally open at the cut off relay. 

5.302 The (PLB) key is locking and is operated when making final 
selector tests to particular lines for busy condition. 

5.303 Key (LRF) is locking and is operated when testing final 
selectors arranged to operate over subscribers loops that 
extend to 1300 ohms. 

In paragraph 6.36 B change reference to (2-WI) key to read (2-WI) or (2-KI) 

key. 

Add the following to paragraph 6.401 
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Ground on (C) arc thru the make contact of (FF) key steps the switch 
from position 3 to position 5. Ground through the break contact of 
(SL0) relay steps the switch to position 6. Ground on (C) arc thru 
the make contact of (FF) key steps the switch to position 8. Ground 
thru the break contact of (SL0) relay steps the switch to position 9. 
In position 9 (C) relay operates in turn operating (SL0) relay 
stepping the switch to position 10. 

Add the following paragraphs to paragraph 6.411 to be placed before 

sentence ”0n finals having a time measure release, N etc." 



Where final selector circuits are tested which are arranged to 
function over subscriber loop ranges that exceed 1300 ohms, Key (LRF), 
n AB n apparatus, is operated. Key (LRF) operated bridges resistances 
1300 ohms and 362 ohms "AB" apparatus in series across the tip and 
ring of jack (FT) which forms the holding path for the final 
selector (L) relay. 


V- r_ 
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Where final selector circuits are tested which are arranged to func- 
tion over subscriber loop ranges that extend to 750 ohms, key (LRF) is 
not operated. Under this condition resistances 500 ohms and 340 ohms 
in series are bridged across the tip and ring for making hold test of 
the final selector (L) relay. 
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Ibis Method of Operation wae prepared from Issue 30 of Drawing T-501145 o 

METHOD OP OPERATION 
BOUTIN E SELECTOR TEST CIRCUIT 

Wagon Type - For Testing Offioe Incoming and Final Selectors - Panel Machine 
Switching System* 

DEVELOPMENT 

la POBPOa OF CIRCUIT 

1*1 The purpose of this circuit is to test* Three-wire office se- 

lectors p three-wire local incoming selectors, two-wire interoffice 
and mechanical tandem incoming selectors, two-wire interoffice key 
indicator incoming selectors* three*wire toll key Indicator incoming 
selectors, two-wire toll key indicator incoming selectors, final se- 
lectors* 

1*2 The OoKa signal for the various classes of test is given by 
appropriate lamp signals* 

1*3 This circuit is connected to the selector circuit under test by 
means of patching cords* 

2. WORKING LIMITS 

2*1 None* 

OPERATION 

So PRINCIPAL FUNCTIONS 

3*1 To make manual tests oft Three-wire office selectors, three- 

wire local Incoming selectors, two-wire Interoffice and mechanical 
tandem lneomlng selectors, two-wire interoffice key indicator in- 
coming selectors, three-wire toll key Indicator incoming selectors, 
two- wire toll key indicator Incoming selectors, repeating incoming 
seleotors, final selectors* 

3*2 Test conditions imposed on the (L) relays are made to simulate 
service conditions by the addition of compensating resistance and 
bridged capacity to the fundamental circuit or (in the case of re- 
peating incoming selectors) by the use of special networks* 
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3*3 The hold Talus of the final selector (L) relay is tested) 

3*4 The operate Talue of the final selector (PBX) relay Is testedo 

3«5 The Incoming selectors are connected through to final multiple 
test lines which 'test the ringing, tripping and supervision* 

3*6 The PBX hunting feature of final selector is tested* 

4* CONNECTING C IRC PITS 

4«1 Three-wire office seleotor and office selector test line con- 
necting Interrupted battery to the tip or ring* 

4*2 Three-wire local Incoming seleotor* two-wire Interoffloe and 

mechanical tandem Incoming selectors* two-win interoffice hey in- 
dicator incoming selector* three-wire toll key indicator incoming 
selector* two-wire toll key indicator incoming selector* repeating 
Incoming selector* and their associated final multiple test lines* 

4*3 Final selector and associated test lihes and jack circuits* 
DESCRIPTION OF OPHiATIOH 
5* APPARATUS AND FUNCTIONS 

5*01 (IBC) stepper switch is used for controlling the progress of a 
test* position 1 is its noxmal position* 

5*02 The numerical keys are of the locking type arranged eo that 

only one key in each row will stay down at a time* They are ueed 
to direct a selector to a particular line or group* 

5*03 The resistance keys are locking* When thrown in one direction 

resistance only is inserted in the fundamental circuit* When thrown 
in the opposite direction capacity is bridged as well as resistance* 
These keys nay^be used individually or in combination* 

5*04 fFCR) "Final Capacity and Resistance”' key is locking* It may be 

used alone to apply a lumped resistance and grounded capacity to the 
fundamental circuit* It is especially provided for testing final 
selectors* but may also be used for testing incoming selectors which 
have no internal compensating resistance and from which the trunk 
conductors are disconnected* 
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5«05 (ST) "Start** key is non-locking* It is used to start the test 

of a selector or to start a particular part of a' test* . 

8*06 (A-3T) "Automatic Start" key is nonlocking and a part of the 

same key unit as (ST) key* it is used on test? of three-erire se- 
lectors not haring combination test and make busy jacks, when the' 
selector it is desired to test is busy and it is desired to hare 
the test start automatically as soon as the selector becomes idle* 

6*07 (STP) "Step-by-Step" key is locking* It is used vheh it is 

desired to. control a test in steps* 

* 

* * 

6*08 (DISC) "Disconnect" key is locking and a part of the same key 

unit as (STP) key* It is used in restoring the test circuit to 
normalo 

6*09 (TK1-D) "Toll Key Indicator Disconnect" key is. locking* It is 

used in disconnecting the toll key indicator Incoming selectors* 
which require battery and ground from the trunk for disconnection* 

6*10 (TEL) "Telephone" key is locking* It is used to connect the 

operator's telephone set for testing ringing induction* 

6*11 (OBC) "Office Brush Continuity" key is locking and is part of 

the same key. unit as (2KI) key* It is used in making brush con- 
tinuity tests of office selectors* It is provided where "V" wiring 
is used* 

8*12 (IBC) "Incoming Brush Continuity" key is locking* It is, used 

in making brush continuity tests of incoming selectors* It is pro- 
vided where "V" wiring is used* 

6*13 (PBC) "Final Brush Continuity" key is locking and a part of the 

same key unit as (TEL) key* It is used in making brush continuity 
tests of final selectors* It is provided where "W" wiring is used* 

6*14 (BC) "Brush Continuity" key is locking and a part of the same 

key unit as (TEL) key* It is used in making brush continuity tests 
of office and final selectors* Where "V" wiring is used, see also 
(OBC), (IBC) and (FBC) keys* 

(+£I) "Key Indicator Ringing" key is non-locking* It is used 
to start the ringing in toll key indicator incomings* 


6*16 
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5*16 (ST) "So Test" key is locking and a part of the same key unit 

as (+ki) key* It is used to apply the "no test" condition to a 
final selector* 

5*17 (PB) "Sinai Busy" key is locking* It is used when testing 

final selectors when it is desired to simulate the condition of 
individual or last line of a PBX group busy* 

5ol8 (IXFF) "First PBX Final Free" key is locking and a part of 

the same key unit as (FB) key* It is used for testing for a 
cross between the tip and sleeve of a final selector and imposes 
a condition on the sleeve of the test line making it resemble the 
free condition of the first or intermediate line of a PBX group* 

5*19 (OFF) "Office" key is locking* It is used when three-wire 

office selectors are tested* 

5*20 (FF) "Final" key is locking and a part of the same key unit 

as (OFF) key* It is used when Final Selectors are tested* 

5*21 (2KI) "Two-Wire Key Indicator" key is locking* It is used 

when two-wire interoffice key indicator incoming selectors are 
tested* 

5*22 (3X1) "Three-Wire Key Indicator" key is locking and a part 

of the same key unit as (2KI) key* It is provided where "V" wir- 
ing is used but is never used as there is no local three-wire key 
indicator incoming* 

5*25 (2WI) "Two-Wire Incoming" key is locking* It is used when 

two-wire interoffice or mechanical tandem incoming selectors 
and two-wire toll key Indicator incoming selectors are tested* 

5*24 (SWI) "Three-Win Incoming" key is locking and a part of the 

same unit as (2WI) key* It is used when three-wire local incom- 
ing selectors and three^rire toll key indicator incoming selec- 
tors are tested* 

5*25 (I/-KEL) "(L) Belay Release" test key is locking* It is pro- 

vided where ?£" wiring is specified and operated when tests are 
made on repeating incoming selectors to check that the (L) relay 
releases quickly enough to avoid overstepping* 
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5*26 (L-HLD) "(L) Relay Hold** test key is looking * It is provided 

where "R" wiring is specified and. operated when tests are made on 
repeating incoming selectors to check for ability of (L) relay to 
hold over worst surge* 

5927 (L-HO) "(L) Relay Non-Operate" key is locking* It is provided 

where "R" wiring is specified and operated when testing repeating 
incoming selectors and applies a non-operate test to the (L) relay 
in poss 1* thus checking against weak (L) relay and for presence 
of shunt around primary winding of the (Lj relay* 

5*28 ( GRD—SLV ) "Ground Sleeve” key is nonlocking* It is operated 

when making brush continuity tests of final selectors and after the 
final under test has arrived in talking posit ion« It short-circuits 
and releases the (CO) relay, thus applying battery. and ground through 
the line circuit (L) relay to the tip and ring for brush continuity 
test* 

5*29 (REV ) "Reverse” key is looking* It is operated when testing 

toll K«Io incomings whiah supply battery on the tip and ground on 
the ring on trunk closure; also when testing office selectors direct-\ 
ed to test lines supplying battery on the tip and ground on the ring* 

5*30 The 32-A test set consists of two non-locking push button keys 

mounted at the end of a flexible cord* When the plug on the end of 
this cord is inserted in (EK-E) Jack these keys may be used in place 
of (ST) and (RISC) keys, except as noted below, the white button 
corresponding to the (ST) key and the red button corresponding to 
(RISC) key* The regular (RISC) key must be used when restoring 
after making office selector brush continuity test, and when testing 
the hold value of the final selector (L) relay* 

Lamps 

5*31 (M) "Busy" lamp has a white cap* When testing three-wire se- 

lector circuits not equipped with combination test and make busy 
Jacks, this lamp will light if the selector it is desired to test 
is busy* 

5*3 2 (TST) "Test" lamp has a white cap* It is lifted all the time 

the test circuit is off normal* 

5«SS (1-0 OE) "Incoming and Office 0*K*" lamp has a white cap and 

gives a flashing signal indicating the proper functioning of office 


( 34 P ages. Page 6 ) 

Issue 4 BT 501145 
June 237 1$28« 

Beplacing all previous 

issues* 


and incoming selectors, except interoffice key indicator incoming 
selectors* 

5*54 - (FF-OKJ Tlnal Free OK" lamp has a white cap and gives a flahh- 

ing signal Indicating the proper functioning of a final selector in 
making the "line free" test* 

6*35 (FB-QK) "Final Busy O.K." lamp has a white cap and gives a 

flashing signal indicating the proper functioning of a final se- 
lector in making the "line busy* test* t 

; . " V\' 

* f ** r ' ■ ■ . 

6*86 (OF) "Overflow" lamp has a Aits oap and is used to indicate that 
the Incoming selector has gone to overflow* > 

5*3T (KI). "Key Indicator" lamp has a white oap and gives a flashing 

signal indicating the proper supervision of interoffice key indi- 
cator incoming selectors* 

5*38 (BC-OK) "Brush Continuity OK" lamp has a white cap, it lights 

steadily as an 0*K* signal on office and final brush continuity 
test* i 

5*99 ( SLY-I ) "Sleeve Cross" lamp has a white cap* Its lighting in- 

dicates a cross between the tip and sleeve of a final selector* 

6* CIRCUIT OPERATION 

Index 

6*1 General - AH Types sf Circuits* 

6*11 Start of Test* 

6*12 Compensating assistance and Capacity* 

6*13 Test Networks Per ftapeatlng Incoming Selsotors • 

6*2 Three-Wire Office Selectors* 

6*21 Start of Test* 

6*22 Office Brush Selection* 

6*23 Office Group Selection* 


t* v -f 
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6*24 Office OK Signal* 

6*25 Office Selector Overflow* 

6o26 Office Seleotor Brush Continuity Test* 

6*27 Office Disconnect ion* 

6*3 Incoming Selectors* 

6*31 Start of Test* 

6*32 Incoming Brush Selection* 

6*33 Incoming Croup Selection* . 

6*34 Pinal Selections* 

6*35 Reverse Battery* 

6*36 (SLV) Relay Operation* 

6*37 Incoming Trunk Closure* Binging OK Flash* Disconnect* 

6*371 Hire e-Wire Local Incoming* 

6*372 . TV o-4* ire Interoffice and Kechanlcal Tandem Incoming* 

6*373 Three-Wire Soil Key Indicator Incoming* 

6*374 Two-Wire Toll Key Indicator Incoming* 

6*375 Tvo-Wire Interoffice Key Indicator Incoming* 

V 

6*376 Repeating Incoming Selector* 

* 

6*38 Incoming Brush Continuity Test* 

6*39 Incoming Selector Overflow* 

6*4 Final Selectors* 


6*401 


Start of Test* 
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6*402 

final Brush Selection* 

6*403 

Pinal Tens Selection* 

6*404 

final Uhlts Selection* 

6*405 

Sleeve Belay Operation* 

6*406 

Individual Line free Test* 

6*407 

Last Line of FIX Group free Test* 

6*408 

Individual Line Busy Test* 

6*409 

Last Line of PBX Group Busy Test* 

6*410 

final Brush Continuity Test* 

6*411 

Hold Test of Final (L) Belay* 

6*412 

Final Disconnection* 

6*413 

Final Selector "No Test" feature* 

6«414 

Tip Sleeve Cross Test* 


6*6 Caution - All T^rpes of Circuits* 
6*1 Genoral - All Types of Circuits 
6*11 Start of Tost 




With the test circuit normal, (BK) stepper being In pool** 
tlon 1, the proper keys are operated as later described in 
detail* a© (B-GBD) jack on the test box is patched to the 
corresponding jack on the selector frame* The (TST) jack on 
the test box is patched to the test jack of the selector to 
be tested* then a two-win selector is tested, it must be 
made busy at its outgoing end* Where ihree^ire selector cin* 
cults are provided with combination test and make busy jacks, 
the tester mast be sure that a circuit is normal, before plug- 
ging into its jack, for plugging in while a call is in progress 
would restore the circuit to normal and break down the con- 
nection* Where three-wire selector circuits are provided with 
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separate test and make— busy jacks or with test jacks only, (T) 
relay operates on plugging into the test jack of a busy se- 
lector, from ground on the sleeve* Shis limits the (BY) lamp 
and disconnects ground from (ST) key* Operating (ST) key will 
not advance the stepper under this condition, hut if it is 
desired to start the test as soon as the selector becomes idle* 

( A.-ST ) key is depressed and released; this causes (ST) relay to 
operate and lock, closing a circuit through (ST-1) relay, which 
does not operate as it is shunted by the ground through the 
make contact of (T) relay* When the trunk becomes idle (T)re— 
lay releases, permitting ( ST-1 ) relay to operate* Where the 
test of either a two or three-wire selector is started by the 
operation of (ST) key (ST) relay will operate when “ST” key is 
operated* This closes a circuit through (ST-1) relay,, which 
dees not operate as it is shunted by the ground through, the 
contact of (ST) key* When (ST) key is released, (ST-1 ) relay 
operates* the operation of (ST-1) relay connects ground to 
the sleeve of the (TST) jack and steps the switch to position 
2* (ST) and (ST-1) relays remain locked up under control of 
(PO) relay* Ground is held on the sleeve of (TST) jack from 
(4) are* Ground on (2) arc operates (LO) relay and lights the 
(TST) lamp* (LO) relay remaining operated and (TST) lamp re- 
maining lighted until the completion of the test* Ground on 
(1) arc stops the switch to position 3* 

6*12 Compensating Resistance and Capacity 

To simulate the worst circuit conditions, and allow for a 
margin of safety, compensating resistance may be out in the 
fundamental circuit by the operation of one or a combination 
of compensating resistance keys* When thrown in one direction, 
resistance coaly is inserted; when thrown in the opposite di- 
rection capacity is bridged as wall as rssistancs* The amount 
of compensating resistance and capacity should be based on the 
conditions that the circuit must work under taking into account 
compensating resistance in the selector circuits and in the 
ease of interoffice trunks not provided with cut-off jacks, 
the capaolty of the cable conductors* Ths (PCS) key is primari- 
ly Intended to Insert a lumped resistance and capaolty in the 
fundamental circuit when tooting final selectors, when it le 
operated the other compensating resistance keys should b# nor- 
mal* 
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6*18 Test Hetworks for Repeating incoming Selectors 

Ihsre ’B" wiring and apparatus are specified, repeating 
incoming selectors m ay "be tested* With (L-EEL) key operated, 
the incoming is tested for ability of (L) relay to release 
quickly enough to avoid overstepping* With (WELD) key opex- 
ated the incoming is tested for ability of (L) relay to hold 
over m a xim u m surge* Whan, either of these keys is operated, 
all compensating resistance and capacity keys should be nor— 
mai* If, in addition to one of the above keys, (WHO) key 
is operated, a nan-operate test will be applied to the re- 
peating incoming (L) relay, and the incoming should not ad- 
vance to position 2 until (WHO) key is released* If the 
incoming does advance before (WHO) key restore, it indicates 
a too week (L) relay or else an (L) relay with no shunt* . 

6*2 Three-Wire Office Selectors 

6*21 Start of Test 

(OF?) key and. the proper keys in the seoond and third rows 
of numerical keys are operated* The (OTP) key may be operated 
if desired* When wiring and apparatus is used (HK7) key 
should be operated if the office selector is to be directed to 
a test line having battery oh the tip and ground on the ring* 
Otherwise it should bo loft normal* Compensating resistance 
keys are operated at described in paragraph 6*12* (BC) ex 
(OSC) key aecording as ”V" or "W" wiring is used may he oper- 
, ated for brush continuity teet.as later described* The cir- 

cuit function as described in paragraph 6*11 until position 
3* Ground on (C) are stops tho switch to position 5* Ground 
through the break contact of (SLQ) relay steps the switch to 
position 6* Ground on (C) aro steps the switch to position 8* 
Ground. throng* the break oentaet of (8L0) relay steps the 
switch to position 9* In position 9 (C) relay operate^, in 
turn operating (SLO) relay, stepping the switch to position 10* 

6*22 Office Brush 8 el option 

With the swlteh in position 10, the fundamental circuit 
for office brush selection is established* This circuit is 
from battery through the office selector (L) relay, the tip 
of (TOT) jack, make contact of (LO) relay, back contact of 
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the {Ell relay if ”E" wiring ie used compensating resistance 
keys,. (5) arc, windings of (OF) and (STI*) relays, break con- 
tact of (20) relay, break contact of (T) relay if "Y” wiring 
is used back contact "TEL" key if * , X ,< wiring is used, compen- 
sating resistance keys, back contact of (Bl) relay, "L-*3LD n • 
and ,, IHI0 ,, keys if wiring is used, break contact.^ "7F n 
key, make contact of (LO) relay, ring o^ (TST) jack to ground 
in the office circuit* (STP) relay operates but (OF) relax 
being polarised, does not* (STP) relay operated, connects 
ground through the contacts of the operated numerical key in 
the second row, througi the winding of the corresponding count- 
ing relay, operating the counting relay* Impulses from the 
office selector (A) coqsutator, short-circuit and release (STP) 
relay, allowing the prime relay corresponding to the operated 
counting relay to operate* The operation of the prime relay 
transfers the pulsing lead from the numerical keys to the next 
counting relay* The impulses from the office selector continue 
until (0) counting relay operates* When (STP) relay releases 
(FO) and (BO) relays operate* The operation of (BO) relay opens 
the fundamental circuit, causing the office selector to advance* 
The operation of (FO) relay releases (ST) and (ST-1) relays and 
steps the switch to position 11, releasing (C) relay, in turn 
releasing (SLO) relay aiid the counting relays* ' If (STP) key is 
nomal, ground through the break contact of (SLO) relay steps 
the switch to position 12o If (STP) key is operated, the 
switch remains in position 11 until (ST) key is operated and 
released, the operation of (ST) key operating (ST) relay end 
the release of (ST) key r moving the short circuit around (ST-1) 
relay, allowing it to operate and step the switch to position 
12 * 

6*23 Office Group Selection 

In position 12 (C) relay operates, in turn operating (SLO) 
relay, stepping the switch to position 13* With the switch in 
position 13, the fundamental circuit for office group selection 
is established, operating (STP) relay* This connects ground 
through the contacts of the a operated numerical key in the third 
row to operate the corresponding counting relay* As pulses are 
received, the successive counting relays operate, when (BO) and 
(FO) relays operate, the fundamental circuit is broken advanc- 
ing the office selector, (ST) and (ST-1) relays, if operated, 
are released and the switch is stepped to position 14, releasing 
(C) relay, in turn releasing (SLO) relay and the counting relays* 
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6,24 Office OK Signal 

la position 14, if (STP) key Is noraal, ground through 
the break contact of (SLO) relay, steps the switch to posi- 
tion 15* If (STP) key Is operated the advance out of posi- 
tion 14 is under control of (ST) key the same as in position 
llo Ground through (C) arc and make contact of (OFF) key 
steps the svitch from position 15 to position 17, and ground 
through the break contact of (SLO) relay steps the switch to 
position 18, ground through (C } arc stepping it to position 
19» As the switch advances from position 18 to position 19 
the direct ground on the sleeve of (TST) jack from (D) arc 
is replaced by ground through the 45 ohm resistance and the 
winding of (SLV) relay and battery thru the 1200 ohm resist- 
ance and the winding of (SLV) relays tSLV) relay operates 
from the direct ground on the sleeve in the of floe circuit 
if the office circuit has not advanced to its talking posi- 
tion, or operates in series with the locking winding of the 
office selector (L) relay if the office selector is in its 
talking positions In either case the offioe selector (L) 
relay holds operated in series with (SLY) relay to ground in 
the test circuit when the office selector reaches its talking 
positions (SLY) relay operated, in turn operates (SI^-1) re- 
lay* (SL-1) relay operated lights (1-0 OK) laqp and steps 
• the switch to position 20* (1-0 OK) It ip refrains lighted un- 

til the offioe circuit has completed trunk hunting and ad- 
vances to its talking position# In position 20 (S) relay, in 
series with tire c compensating resistance, is bridged across the 
tip and ring* 

"Y" Wiring 

The (S) relay is polarised so that it should operate if 
the offioe test line supplies battery on the tip and ground 
on the rings Since the battery is interrupted, the (S) relay 
should operate and release, flashing (1-0 OK) lafcp as a sig- 
nal that the proper selections have been made# 

"T* Tiring 

The (S) relay is polarised so that with (SKY) key noraal 
it should operate if the offioe test line supplies battery 
on the ring and ground on the tip* If (EBY) key is operated 
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and the test line supplies battery on the tip and ground on the 
ring* (S) relay should also operate* In either case* the opera** 
tion and release of (S) relay under control of the test line in** 
terrupter should cause (I— 0 OK) lamp to flash as a signal that 
the proper selections hare been made* 

6*25 Office Selector Overflow 

If during trunk hunting* all the trunks are busy* the office 
selector goes to overflow* As the office selector advances it 
connects battery to the ring and ground to the tip* 

"V* Wiring 

(S) relay will not operate and ( 1-0 OK) lamp remains lighted 
in position 20 until disconnection* 

"f" Wiring 

When (BET) key is normal (S) relay will operate and ( 1-0 OK) 
lamp will not be ligited* When (BET) key is operated (S) relay 
will not operate and ( I 0 OK) lamp will remain li&ted in poei- 
tion 20 until disconnection* 

6*26 Office Seleotor Brush Continuity Test 
"T" Wiring 

When it is desired to test the continuity of brushes not 
having aoeess to the regular test lines* the (BC) key la oper- 
ated, operating (BC) relay and the office selector is directed 
to an incoming selector* or in banks where there are no inco»* 
ing selectors, to an B»C«I* or operators trunk* The office 
seleotor advanoee to its talking position* 2he test 'circuit 
advances to position 20* (CS) relay bridged across the tip and 
ring operates fran the battery through the winding of the (L) 
relay and ground from the incoming selector or operator's trunk 
circuit* or from the battery through the winding of (A) relay 
and ground in the B*C*I« trunk' circuit* (CS) relay operated in 
turn operates (CS-1) relay* which locks under control of (OIF) 
and (DISC) keys* lights (BC*"OK) lamp* and operates (DISC) re- 
lay* (DISCI relay operated* steps the switch to normal* re- 
■ leasing the office selector circuit* allowing it to restore to 
normal* releasing (LO) relay and extinguishing the (TST) lamp* 
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Che incoming selector (L) relay does not operate as the re* 
si stance of the winding of (CS) relay is too high* The BoC*I« 

(A) relay y operate hut as the test circuit immediately ad* 
ranees p the operation of (A) relay will only he momentary* 

"W" Tiring 

*; When it is desired to test the continuity of brushes not 
haring access to the regular t9*t line* (OBC) key is operated, 
operating (BC) relay, and the office selector is directed to 
an incoming selector, or in hanks where there are no incoming 
selectors, to an B*C»I# or operators trunk* After finding an 
idle trunk the office seleotor adrances to its talking posi- 
tion* Th< test circuit advances to position 20* (OBC) relay 
bridged across the tip and ring operates from battery on the 
tip thru the winding of the (L) relay and ground on the ring 
from the incoming selector or operator's trunk circuit, or 
from battery on the tip thru the winding of (A) relay and ground 
on the ring in the B*C*I« circuit. (OBC) relay operated oper- 
ates (AV) relay which looks under control of (RISC) key, lights 
(BC-OK) lamp and operates ( RISC) relay* (RISC) relay operated 
steps the switch to normal, releasing the office selector cir- 
cuit, allowing it to restore to normal, releasing (LO) relay 
and extinguishing the (fST) lamp* If the office selector was 
directed to an incoming selector the (L) relay in the lncon*» 
lng selector should not operate on account of the high resist- 
ance of the bridge, and the incoming circuit should not mows 
off normal* if the office seleotor was directed to an B*C*Ie 
trunk, the (A) relay may operate lighting the display lamp 
when (OBC) relay is bridged across the tip and ring but as 
(OBC) relay is held bridged only momentarily (A) relay will 
be Immediately released, extinguishing the display lamp* ( BC-OK } 
lamp lighting cheeks the continuity of the tip and ring brushes* 
If all the trunks in the group selected are busy the office cir- 
cuit will advance to its overflow position end connect battery 
to the ring and ground to the tip* As the (OBC) relay is polar- 
ised it should not operate under this condition* Other condi- 
tions which will prevent the (OBC) relay from operating arc 
open tip or ring, crossed tip and ring, grounded tip and re- 
versed* Under any of these conditions where (OBC) relay does 
not operate (Si) switch should remain in position 20 and thors 
should be no lamp indication 
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6*27 Office Disconnection 

Removing the plug from the test jade allows the office cir- 
cuit to advance to normal and releases (SLY) relay in turn re- 
leasing (SL-1) relay, extinguishing { 1-0 QIC) lamp and operating 
(DISC) relay provided the switch is in position 20a (DISC) re- 
lay locks through (2) are, releasing (ST) and (ST-1) relays if 
operated, and steps the switch to normal, Chi reaching normal 
(DISC) and (LO) relays release and the (TST) lamp is extinguish- 
ed© When it is not desired to remove the plug frem the test jack, 
disconnection is accomplished by operating (DISC) key, this oper- 
ates (DISC) relay, which locks and steps the switch to normal as 
above described. The advance of the switch removes ground from 
the sleeve of the test jaek, allowing the office selector to 
restore to normal, After brush continuity test it is necessary 
to opera to (DISC) key to restore the test circuit to normal, as 
(CS-1) or (AY) relay is locked under control of (DISC) key, 

6,5 Incoming Selectors 
6,81 Start of Tost 

Four numerical keys, one In each row, corresponding to the 
number of a test line are operated, (STP) key is operated if 
it is desired to control the various stops of the tost. Compen- 
sating resistance keys ars operated as described in paragraph 
6,12, (IBC) key is operated where *1” wiring is used if it is 
desired to mako an incoming brush continuity test an a brush 
not having access to a final multiple test line, %« follow- 
ing keys ars operatsd depending on the type of Incoming selec- 
tor to be testsdt- 
« 

Three-wire local incoming selectors and three-wire toll key 
indicator incoming selectors, (2TI) key, 

Yfcre^lre inter of fio« and mechanical tandem incoming selec- 
tors, (2VI) key. 

Two-wire toll key indicator incoming selectors, (2 II) key. 
Also operate (SEY) key if the incoming is arranged to supply 
battery on the tip and ground on the ring in trunk closure, 

\ 

Two-wlre lntereffioe key indioator incoming delectors 
(2KI) key. 
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Hep eating incoming selectors - (l -rri. ) or (LHiLD) keys, 
also (L-BO ) if desired# heee keys appear only in circuits 
equipped with "B" wiring and apparatus • For function of 
these keys see paragraph 6ol3o Also operate the same class 
key as for the corresponding non-repeating incoming# 

When testing two-wire or three-wire toll key indicator 
incoming, selectors (+) jack is patched to the ringing supply 
Jack in the jack box at the selector frame o 

Ihe test circuit functions as described in paragraph doll 
until position 3o In position 3 (C) relay operates from 
ground through (C) arc, through the break oontact of (OFF) 
and (ST) keyso Oils operates (SLO) relay, stepping the switch 
to position 4# 

6o32 Incoming Brush Selection 

In position 4 the fundamental circuit for incoming brush 
selection is established# 

"S" Wiring 

dhls circuit is from battery thru the incoming selector 
(L) relay, the tip of (TST) jack, make contact of (LO) relay, 
compensating resistance keys, (E) arc, break contact of (ST) 
end (OFF) keys, windings of (07) and (ST?) relays, break con- 
tact of (BO) relay, break contact of (?) relay where "V n wir- 
ing is used, compensating resistance keys, break contact of 
(ST) key, make contact of (LO) relay, ring of (TS¥) jack to 
ground in the Incoming circuit « 

"B" Wiring 

mis circuit is from battery thru the incoming soloctor 
(L) relay, the tip of test jack, make contact of (LO) relay, 
contacts (SI) relay, thru repeating Incoming (L) relay re- 
lease test network if (L-BKL) key is operated, thru compensa- 
ting resistance keys (which should all be normal if (L-HEL) 
or (L-HLD) keys are operated), (E) arc, break contacts of 
(FF) and (OFF) koys, windings of (OF) and (STP) relays, break 
contact of (BO) rolay, compensating resistance ksye (which 
should all be normal if (L-HEL) or (L-HLP) koys are operated). 
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contacts (£1) relay* contacts (MUD) key* thru repeating in- 
coming (L) relay hold test network if (L-ttLD) key is operated* 
thru repeating incoming (L) relay non-eperate test resistances 
if (L-SO) key is operated* contacts of (L"90) key if (L-BO) key 
is normal* break contact (IT) key* make contact of (LO) relay* 
ring of (TST) jack to ground in the incoming circuit© 

*B W or "S" Tiring 

(STP) relay operates* but (Of) relay* being polarised* does 
not© (STP) relay operated* connects ground through contacts of 
the operated numerical key in the first row* through the wind- 
ing of the corresponding counting relay* operating the count- 
ing relay* Impulses from the incoming selector (A) commutator* 
short-circuit and release (STP) relay* allowing the prime relay 
corresponding to the operated counting relay to operate* The 
operation of the prime relay transfers the pulsing lead from 
the numerical keys to the next counting relay* The impulses 
from the incoming selector circuit continue until (0) counting 
relay operates* When (STP) relay releases (SO) and (FO) relays 
operate* She operation of (BO) relay opens the fundamental cir* 
cult* causing the inoomlng seleotor circuit to advance* The 
operation of (FO) relay reloasos (ST) and (ST-1) relays and 
etepe the switch to position 5* releasing (C) relay* in turn re- 
leasing (SLO) relay and the counting relays* If (STP) key is 
normal ground through the break eontaot of (SLO) relay steps 
the switch to position 6* If (STP) key is operated* the switch 
remains in position 5* until (ST) key is operated and released* 
The operation of (ST) key operating (ST) relay and the release 
of (ST) key removing the short circuit around (ST-1) relay per** 
mi t ting it to operate and step the switch to position 6* 

6*33 Incoming Group Solootion 

In position 6* (C) relay operates* in turn operating (SLO) 
relay* stepping the switch to position 7* With the switch in 
position 7* the fundamental circuit for incoming group selec- 
tion is established, operating (STP) relay* This connects 
ground through the contacts of the operated numerical keys in 
the first and seoond rows to operate the counting relay corre- 
sponding to the group to bo selected* As pulses are received 
the successive counting relays operate* when (BO) and (FO) re- 
lays operate* the fundamental circuit is broken advancing the 
incoming selector* (ST) and (ST-1) relays if operated are 
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released* and the switch is stepped to position 6 * releasing 
(C) relay in turn releasing (SLO) relay and the counting re- 
lays* If (ST?) key is noraal* ground through the break con- 
tact of (SLO) relay steps the switch to position 9* If (STP) 
key is operated* the advance of the switch out of position 8 
is under control of (ST) key the sane as in position 5* 

6*34 Final Selections 

In position 9* (C) relay operates* in turn operating (SLO) 
relay* stepping the switch to position 10* With the switch in 
position 10 * the fundamental circuit for final brush selection 
is established* Selections are node in a aimer siallar to in- 
coming selections* after final brush selection (FO) and (BO) 
relays operate* releasing (ST) and (ST-1) relays* if operated* 
and stopping the switch to position 11* releasing (C) relay* 
in turn releasing (SLO) relay, and the counting relays* She 
switch advances to position 12 frest the ground throng* the 
break contact of (SLO) relay or under control of (ST) key* (C) 
relay operates in turn operating (SLO) relay stepping the switch 
te position IS* Pinal tens selection tekee place in position 
13* On completion (10) and (FO) relay* operate* releasing (ST) 
and (S!5-l) relays* if operated* and stepping the switch to posi- 
tion 14* releasing (C) relay* in turn releasing (SLO)relay and 
the counting rolays* The switch advances to position 15 from 
the ground through tho break contact of (SLO) relay or under 
control of (ST), key* (C) relay operates* in turn operating 
(8L0) relay* stepping the switch to position 16* Final units 
selection tokos piece in position 16* on completion (BO) and 
(FO) relay* operate* releasing (ST) and (ST-1) relays* if oper- 
ated* and stepping the switch to position 17* releasing (C) re- 
lay* in turn releasing (SLO) relay and the counting relays* 
Ground through the break contaot of (SLO) relay steps the switch 
to posltlcto 18* In position 18* (C) relay operates* in turn 
operating (SLO) relay* 

6*35 Beveree Battery 

In position 18 after the incoming soloetor has advanced* 
it connects battery through the winding of its (L) relay te 
the ring of the test jaak and ground to the tip* (STP) and 
(OF) rolays in Ihe fundamental circuit operate* (OF) relay 
locks and operates (OF-1) relay* lighting (OF) lamp* operating 
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(0) counting relay* and closing the circuit to (BO) and (BO) 
relays which remain unoperated until the incoming selector ad* 
ranees releasing (STP) relay* restoring the short circuit around 
the&o (70) relay operated* steps the switch to position 19* 
extinguishing (OF) lamp* and releasing (C) relay* in turn re- 
leasing (SLO)* (0), (BO) and (70) relays* t 

. . ‘ 

6*56 (SLY) Belay Operation 

A* Thrso-¥lre Incomings 

As the switch steps from position 18 to position 19* the 
direct ground on the sleere of (TST) £aok from (4) arc is re- 
placed by ground through the 46 ohm resistance and the winding 
of (SLY) relay and battery thru the 1200 ohm resistance and the 
winding of (SLY) relay « (SLY) relay will operate from the di- 
rect ground on the sleeve of the incoming olrouit* When the in- 
coming selector (L) relay operates* the incoming selector ad- 
vances* removing the direct ground from the sleeve and (L) re- 
lay looks over the sleeve In series with (SLY) relay to ground 
in the test circuit*. (SLY) relay operated in turn operates 
(SL-1 ) relay* (SL-1) relay operated* lights ( 1-0 OK) lamp and 
steps the switch to position 20* 

B« flro-fflre Incomings 

In position 19* ground from (2) are* through the make con- 
tact of (2-VI) key* through (4) arc operates (SLY) relay in 
turn operating (SL-1) relay* (SL-1) relay operated* lights 
(1-0 OK) lamp and steps the switch to position 20 o 

6iST Incoming Trunk Closure* Binging* OoK* Flash Disconnect 

f&ese functions are so different for each type of incom- 
ing selector circuit that they are described individually in 
the following paragraphs* 

6*371 Three-Wire Local Incoming "Y" Viringt 

Ground through the make contact ef (3-WI) key eteps 
the switch from position 20 to positional* In posi- 
tion 21* (T) rolay operates from ground on (C) arc* (S) 
relay in series with the compensating resistance is 
bridged aoroes the tip and ring* W V N wiring: (S) relay 


/ 


previous 


in series with compensating resistance is bridged across 
the tip and ring in position 20* In either case the in- 
coming (L) relay will operate and it will advance to its 
ringing positions* (S) relay, does not operate at this 
time as its circuit is open* The line to which the final 
selector should connect is arranged to test automatically 
the ringing, tripping and supervision of the incoming cir- 
cuit* By operating (TEL) key, the tester can listen to 
the ringing induction* (I-Q OK) lamp remains lifted un- 
til the ringing is tripped* When the ringing is tripped 
the incoming selector advances to its talking position* 

An interrupter in the test line causes the line super- 
visory relay in the incoming selector circuit to flash, 
opening and dosing the ground to the trunk, flashing 
(S) relay in the test circuit* (1-0 CC) lamp, which 
lighted on the operation of (SL^i) relay, flashes, as 
the operation of (S) relay extinguishes it* 

i 

Removing the plug from the test jack allows the in- 
coming selector to restore to normal and releases (SLV) 
relay in turn releasing (SL-1) relay, extinguishing 
(1-0 OK) lamp and operating (DISC ) relay provided the 
switch is in position 20 or 21* (DISC) relay locks 
through (B) arc, and steps the switch to normal* (T) 
relay (operated where "V" wiring is used) releases on 
leaving position 21* On, reaching normal (DISC), (LO), 

(OF) and (OF-1) relays release and (TST) lamp is ex- 
tinguished* When it is not desired to remove the plug 
from the test jack^ disconnection is accompli ah ed by 
operating (DISC) key* This operates (DISC) relay, 
which locks and steps the switch to normal as above 
described* The advanoe of the switch removes groind 
from the sleeve of the test jack, allowing the incom- 
ing selector under test to restore to normal* 

6*972 Two-Wire Interoffice and Mechanical Tandem Incoming 
W* wiring: ' ' 

Ground through the make contact of (2 WI) key steps 
the switch from position 20 to position 21* In position 
21, (T) relay operates from ground on (Cj arc* ”V N wir- 
ing: Bit switch remains in position 20* With either 
wiring the (S) relay in series with the compensating re- 
sistance is bridged across the tip and ring* This 
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operates the track supervisory relay in the incensing se- 
lector* advancing It to its ringing positions* ?h.e di- 
rection of the current is suoh as not to operate (S) re- 
lay which is polarised, and (1-0 OK) lamp remains lift- 
ed until the ringing is tripped* 2he line to which the 
final selector should connect is arranged to test auto- 
matically the ringing* tripping and supervision of the 
incoaing circuit* By operating (TEL ) key the tester 
can listen to the ringing induction* When the ringing 
is tripped* the incoming selector advances to its talk- 
ing position* in interrupter in the test line circuit 
causes the line supervisory relay in the incoming cir- 
cuit to flash* in turn operating and releasing a. re- 
versing relay* which reverses the direction of the cur- 
rent through (s) relay in the test cirouit* permitting 
it to operate* (S ) relay will thus flash in time with 
the Interrupter in the test line* (1-0 OK) lamp* which 
lighted on the operation of (SI/-1) relay* flashes* as 
the operation of (S) relay extinguishes it* Bis opera- 
tion of (DISC) key operates (DISC) relay* whleh locks 
through (B) are and steps the switch to normal* (¥) 
relay (operated where "V" wiring is used) releases on 
leaving position 21* As. the switch leaves the super- 
visory test position* the bridge across the tip end 
ring is opened* releasing the Incoming trunk supervisory 
relay* causing the incoming selector to restore to nor- 
mal* On reaching the normal position (SLT) and (AD-1) 
relays release extinguishing (1-0 OK) lamp* (DO)* (CD?) 
and (OP-1) relays release* end (TST) lamp is extinguished 
and* provided (DISC) key is normal (DISC) relay releases* 
Removing the plug from the Jack* without operating (DISC) 
key* restores the incoming selector to normal* hut it la 
necessary to operate (DISC) key to roatoro the test cir- 
cuit to normal* 

6*873 Three-Wire Toll Kay Indicator Inooming "V” wirings 

Ground on the make o on tact of (3 ¥1) key steps the 
switch frem position 20 to position 21* In position 21 
(T) relay operates frem ground on (c) are* "V* wirings 
Bio switch reclaims In position 20* With either wiring* 
the incoming advances to its trank closure position and 
its (L) relay will operate from ground on the sleeve 
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advancing it to its ringing and talking position* 
Battery and ground through the incoming repeat coil 
are connected to the txunk operating (S) relay in 
the test circuit which is bridged across the tip 
and ring in series with the compensating resistances* 
The operation of (8) relay extinguishes (I**0 OK) lamp, 
indicating that the incoming circuit is ready for t 
ringing* Ihe teeter operates (+_ KI ) key, disconnect- 
ing ( s) relay fren the' trank and connecting ringing 
current to the trank* (S} relay releases when the 
key is operated, lighting (1-0 OK) lamp* Ihe ring- 
ing current operates a ring up relay in the incoming 
selector circuit, starting Ihe ringing, which contin- 
ues automatically* then the (t KI) key is released 
(S) relay reoperates, extinguishing (1-0 OK) lamp* 

Ihe line to uhloih the final selector should connect 
is arranged to teet automatically the ringing, trip- 
ping and supers isl on of the incoming circuit* By 
operating (CEL) key the teeter can listen to the 
ringing induction* (1-0 OK) lamp remains extinguished 
until Ihe ringing is tripped* Vhen the ringing is 
tripped, an interrupter in the teet line circuit causee 
tha line supervisory relay in the incoming selector 
circuit to fie A* This in turn causes the operation 
end release of a relay in the inoomlng circuit which, 
by its operation, disconnects the battery and ground 
from Ihe trank causing (S) relay in the test circuit 
to flash, in turn flashing the (1-0 OK) lamp* Bemov- 
Ing the slug from the test jack allows the incoming 
selector. to restore to normal and releases (SLV) relay 
In turn releasing (SL-1) relay, extinguishing (1-0 OK) 
lamp and operating (DISC) relay provided the switch is 
in position 20 or 21* (DISC) relay lodes through (B) 
arc and steps the switch to normal* (I) relay (oper- 
ated whore "V" wiring is used) releases on leaving 
position 21*. On' reaching normal (DISC), (LO), (OF) 
and (0^»1) relays release and (TST) lamp is extinguish- 
ed* When it is not desired to remove the plug from the 
test jack, disconnection is accomplished by operating 
(DISC) key, this operates (DISC) relay, which locks and 
steps the switch to normal as above described* The 
advance of the switch removes ground from the sleeve of 
the test jack, allowing the incoming selector to 
restore to normal* 
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6*874 ^e^lre Toll Key Indioator Incoming "T" wiring* 

firoond on the make contact of (2 ¥1) key steps the 
switch from position 20 to position 21* In position 21 
(T) relay operates from ground on (C ) are* *Y” wiring* 

The switch remains in position 20* With either wiring* 
the (3) relay in series with the compensating resistance \ 
is bridged across the tip and ring* This operates the 
trunk supervisory relay in the two-wire toll koy indicator 
incoming eelector circuit* (2) relay in tho toot circuit 
operates ae the current is in the proper direction* Ihe 
operation of (S ) relay extinguishes (1-0 OfC } lamp* indicat- 
ing that the incoming circuit is ready for ringing* 3he 
tester operates {♦ KI) key* disconnecting (S) relay from 
ike trunk and connecting ringing current to it* (S) relay 
releases when the key is operated* limiting ( 1-0 OK) lamp* 
The ringing current operates a ring-up relay in the incom- 
ing selector circuit* starting ringing* which continues 
automatically* Whan {*_ £1 ) koy is released (S) relay re- 
operates* extinguishing (1-0 OK) lamp* The test line to 
whleh tiie final eeleeter should connect ie arranged to 
test automatleally tho ringing* tripping and supervision 
of tho incoming circuit* By operating (TEL) koy the tester 
eon listen to the ringing induction* (1*0 OK) lamp re* 
mains extinguished until the ringing is tripped* When the 
ringing is tripped* an interrupter in the test line circuit 
causes ths line supervisory relay in tho incoming selector 
circuit to flash* This in turn oauses tho operation and 
release of a relay in the incoming circuit which* by its 
operation* disconnects Ihe battery and ground from the 
trunk causing (S) relay in the test circuit to flash* in 
turm flashing the (1-0 (SC) lamp* Before removing the plug 
from the test jack on disconnection* disconnect supervi- 
sion must be given to the two-wire toll key indicator In- 
coming selector by tho operation of (TKI-D) key* This' 
causes the incoming to advance to its awaiting release 
position and connects battery to the tip side of tho trunk 
through a resistance and ground to tho ring side of tho 
trunk* operating the trunk supervisory relay* restoring 
tho inoomlng oiroult to normal* Shis key should be hold 
operated until tho down drive starts* Tho operation of 

m s key also operates the (DISC) relay which looks through 
are and steps the switch to normal* (T) relay (oper- 
ated where TT V" wiring is used) releases on leaving position 
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21o On reaching the normal position (SLY) and ( SL-1 } 
relate release, extingiiahing (1-0 Q£) lamp, (LO), (OF) 
and (01^1) relays release and the (TST) lamp is ext in- v 
guished end, provided (T3CI-D) key Is normal (DISC) re** 
lay releases* 

6o376 Two-¥ire Interoffice Key Indicator Incoming 

When the test circuit steps to position 20, (£1) 
relay operates from ground on (9) arc through the make 
contact of (2-XX) key* The operation of (Cl) relay 
lights (Cl) lanp, connects ground through resistances 
to th* tip of the trunk and connects Battery to the 
ring of the trunk through the winding of (OS) relay* 

At the time that (O) relay operates, the high resist** 
anc* winding of the trunk supervisory relay in the in- 
coming circuit is not short-circuited* Odder this con- 
dition it operates through Both its windings in series. 
But (CIS) relay will not receive enough current to oper- 
ate* Th* Incoming selector advances to its ringing po- 
sitions* The line to which the final selector should 
connect ie arranged to test automatically the ringing, 
tripping and supervision of the incoming circuit* (£1) 
lamp remains lighted until the ringing is trippedo When 
the ringing is tripped, the incoming selector advances 
to its talking position* An interrupter in the test line 
circuit causes the line supervisory relay in the income 
ing circuit to flash in turn closing and opening the short 
circuit around the high keel stance winding of the incom- 
ing trunk supervisory relay* When the high resistance 
winding is short-circuited (CIS) relay in the test cir- 
cuit operates, extinguishing (Cl) leap* 3hus (CIS) re- 
lay flashes in torn flashing the (£1) lamp* (1-0 OC) 

lamp remains lighted all through this test* 

* • ' 

The operation of (DISC) key operates (DISC) relay, 
which locks through (2) arc and steps the switch to 
normal* As the switch leaves position 20, (Cl) relay re- 
leases, extinguishing (XI) lamp and releasing (CIS) re- 
lay and the incoming trunk supervisory relay causing the 
incoming selector to restore to normal* On reaching the 
normal position (SLY ) and (SL-1) relays rslease, extin- 
guishing (1-0 OX) lamp, (LO), (OF) and (OF-1) relays re- 
lease and the (TST) lamp is extinguished and, provided 
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(DISC) key is normal, (DISC) relay releases* Removing 
the plug from the jack, without operating (DISC) key, 
restores the incoming seleotor to normal, hut it is 
necessary to operate (DISC) key to restore the test cir- 
cuit to normal* 

6o376 Repeating Incoming Selectors 

be test of these circuits in trunk closure posi- 
tion and beyond is the same as for the corresponding non- 
repeating incomings* 

6*38 Incoming Brush Continuity Test 

Rxe .brushes on banks not haring aocess to the final multiple 
test lines for testing incoming selectors may be tested in the 
following manner* "V” wirings 5fce final selector test line, 
number 99 in the bank, on a final frame which is reached through 
the particular incoming brush it is desired to test, is made 
busy at the I*D»F* by means of a P«B«X* make busy cord* The 
incoming selector is dirsoted to a final selector on this frams 
and the final sslsctor is directed to this line* As the line is 
busy, busy back flashes, sent back by the final sslsctor, cause 
the (I-CKQK) or (El) lemp to flash* 

"W" wirings Tlth "V" wiring It is not necessary to make a 
final test line busy* Tkm brushes an banks not haring access 
to the final multiple tost lines for testing incoming selectors 
may be tested in the following manner* Operate (IBC) key and 
a key in (THOUS) and one in (HUHD) row to direct the seleotor 
to the bank and group that it ie desired to test* Re* 1 final 
brush should be tripped regardless of which key le operated in 
(HUHD) row* Keys in (OFF* OR.) and (FIHAL UR ITS) rows need not 
be operated* 3he test proeeeds as for a regular test line call 
until the switch reaches final tens selection position* Here 
the fundamental circuit ie open at the (IBC) relay and the final 
will get no closure for tens selection at this time* She switch 
advances out of this position from ground on the (IBC) key and 
into fins! units selection position in the regular manner* Here 
again the fundamental circuit ie open at the (IBC) relay and the 
switch advances from ground on the (IBC) relay to position 17 
and from position 17 in the regular manner to position 18, where 
the fundamental circuit is dosed but with no counting relay 
operated* Hhe final should ride to tell-tale Ih tens selection 
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position and send the incoming to its reverse batter/ position* 
When the test circuit receives reverse battery, (07) and 1 071) 
relays operate, operating (0), (BO), and (70) relays, stepping 
the switch to position 19, where (BC-OK) lamp limits as an in- 
dication of satisfactory incoming brush continuity* 3he switch 
advanoes to position 20 from ground on the front contact of 
(SL-1) relay, and remains there with (BOCK lamp lighted until 
disconnection, which is accomplished a» in the case of a 
regular test line call*. If the tip, ring or sleeve brushes had 
been open, final brush selection would not have been made and 
the switch would have stuck in position 10* 

6*39 Xnoomlng Selector Overflow 

If during trunk hunting, all the trunks are busy, or if the 
selector has understepped fin group selection, the incoming se- 
lector goes to overflow* When the test circuit reaches posl- 
tlon 10, the fundamental circuit is closed for final brush se- 
leotisn, but battery thru the winding of the incoming (L) re la: 
is ommooted to the ring and ground is connected to the tip* 

The direction of the current is such that (07) relay operates 
as well as (STP) relay* (OP) relay locks and operates (07-1) 
relay, lifting (OF) la^p, which continues lighted, as indica- 
tion of overflow and the test oirouit remains in position 10 
until it is restored to normal* 

\ / 

6*4 final Selectors 

6*401 Start of Test 

Clue numerical key in each row except the first is opej- 
ated to direot the final selector to the particular line re- 
quired as is later explained* (SEP) key is operated if i 
is desired to control the various steps of the test* 

"7BC" key is operated It is is desired to simulate tti 
maximum trunk condition as regards resistance and eapaeiy* 

If "FBC" key is normal the compensating resistance keys 
should be operated as described in paragraph 6*12* 

f 

(77) key is operated on all tests of the final selecior 
circuit* 

For all tests except brush continuity toots and teals 
requiring P*B*X« hunting, the final selector la direct* to 
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to the top tost lino, lino 99 in the bank in which tho threo 
final tost linos aro looatede When tho P»B»X, hunting feature 
lo to to tested, tho final soloetor is directed to the Cotton 
toot lino, line 97 in the tank, j > 

For tho lino f roo tost no keys exoopt as noted above are . 
operated, 

fo s isolate the condition of individual or last lino of a 
P'B,Xo group |fusy (FB) key is operated. To make a w no teat 1 * 
call (IT) and (FB) keys are operated, To test for a cross be- 
tween tho tip and sleeve (IXPP) key is operated, (FT) jack is 
patched to tho final tost lino jack in tho jack box and (IBT) 
jack is patohod to the interrupter jack in the jack box. When 
making final brush continuity tests whore "V N wiring is used, 
patch (D) jack of the test sot to (J>) jack of the test final 
selector and operate (FBC) key; whore T n wiring is used, oper- 
ate (BC) key, %e test circuit functions as described in para- 
graph 6,11 until position 8, 

r . 

6,402 Final Brush Selection 

With tho switch in position 10, tho fundamental circuit 
for final brush selection is established, This circuit is 
from battery through the final (L) relay, the tip of (TST) 
jack, make contact of (LO) relay compensating resistance keys, 
are (6), winding of (OF) and (STP) relays, break contact of 
(BO) relay, break contact of (T) relay where "V" wiring is 
used, compensating resistance keys, mske oontact of (FF) key 
to ground, (STP) relay opera tas but (OF) relay being polar- 
ised does ncto (STP) relay operated, connects ground through 
the contacts of tho operated numerical key in tho second row, 
through tho winding of the corresponding counting relay, oper- 
ating the counting relay, impulses froa the final selector 
(A) oooautator short-circuit and release (STP) relay, allow- 
ing the prime relay corresponding to the operated counting re- 
lay to operate, Tho operation of the prim# relay transfers 
tho pulsing load from the numerical keys to tho next counting 
relay, the lmpulsaa from tho final selector circuit continue 
until (0) counting relay operates. When (STP) relay releases 
(BO) and (FO) relays operate. The operation of (BO) relay 
open* the fundamental circuit, causing the final selector 
circuit to advance. The operation of (FO) relay releases (ST) 
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and (ST-1) relays and steps the switch, to position 11* re- 
leasing (C) relay* in turn releasing (SLO) relay and the 
counting relays* If (STP) key is normal* ground through the 
break contact of (SLO) relay steps the switch to position 12* 
If (STP) key is operated* the switch remains in position 11 
until (ST) key is operated and released* the operation of 
(ST) key operating (ST) relay and the release of (ST) key 
removing the short circuit around (ST-1) relay* allswing it 
to operate and step the switch to position. 12* 

6o403 Pinal Tens Selection 

In position 12* (C) relay operates* in turn operating (SLO) 
relay* stepping the switch to position IS* With the switch in 
position 13* the fundamental circuit for final tens selection 
is established* operating (STP) relay* Ibis connects ground 
through the make contact of the operated numerical key in the 
third row* to operate the corresponding counting relay* As 
pulses are received* the successive counting relays operate* 
When (BO) and (FO) relays operate* the fundamental circuit is 
broken advancing the final selector* (ST) and (ST-1) relays* 
if operated* are released* and the switch is stepped to posi- 
tion 14* releasing (C) relay* in turn releasing (SLO) relay 
and the counting relays* If (STP) key is normal* ground 
through the break contact of (SLO) relay steps the switch to 
position 15* If (STP) key is operated* the advance out of po- 
sition 14 is under control of (ST) key the same as 'in position 
11 * 

6*404 Pinal Obits Selection 

In position 15* (C) relay operates* in turn operating (SLO) 
relay* stepping the switch to position 16* With the switch in 
position 16* the fundamental circuit for final unite selection 
is established* operating (STP) relay* %ia connects ground 
through the make contact of the operated numerical key in the 
fourth row* to operate the corresponding counting relay* As 
pulses are received, the successive counting relays operate* 
When (BO) and (FO) relay* operate the fundamental circuit is 
broken* advancing the final selector, (ST) and (ST-1) relays* 
if operated* are released* and the switch is stepped to posi- 
tion 17* releasing (C) relay* In turn releasing (SLO) relay 
and the counting relays* Ground through the break contact of 
(SLO) relay stops tiie switch to position 18* The fundamental 
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circuit is closed in position 18, this is in order to advance 
the Kansas City final selectors* Ground througi (C ) arc steps 
the switch to position 19* 

6*406 Sleeve Relay Operation 

As the switch steps from position 18 to position 19, the 
direct ground on the sleeve of (TST) jack from (4) arc is re** 
placed by ground through the 46 ohm resistance and the winding 
of (SLY) relay and battery thru the 1200 ehm resistance end 
the winding of (SLY) relay* (SLY) relay will operate in series 
with (TK) relay to battery in the final, circuit* (3LT) relay 
operated in turn operates (SL**1) relay* (SL»1) relay operated, 
steps the switch to position 80* 

6*406 Individual Line Free Test 

To make a line free test without P*£*X» hunting, the se- 
lector is directed to the top test line, line 99 in the bank, 
and (FB) key is not operated 

Then the final (L) relay releases on leaving the testing 
position, battery through 220 ohms is connected to the sleeve, 
through the sleeve of (FT) jack, break contacts of (Fl| and 
(OFF) keys, through both windings of (SLL) relay In series to 
ground, operating (SLL) relay* The operation of (SLL) relay 
closes a circuit from battery through (FF-CK) lamp, make con- 
tact of (LO) relay, ring of (TST) jack, ring conductor of final 
selector, ring of (FT) jack, break contact of (DISC) key, 
sleeve of (1ST) jack, to ground through an Interrupter flash- 
ing (FF-OK) leap* 

6*407 Last Line of P*B*X* Group Free Test 

To make a line free test with P*B*X* hunting, the selector 
is directed to the bottom test line, line 97 in the bank, and 
(FB) key is not operated* The seleetdr will stop on line 97 
on units selection* Battery throng a resistance is connected 
to this terminal, this will apply an operate test to the final 
(TB) relay when it advances to its testing position and (TB) 
relay Should operate and PoBoX* hunting start* Battery through 
a resistance is connected to the sleeve of line 98* This will 
apply a non— operate speed test to the final (PBX) relay as the 
final selector hunts past this line* The final selector should 
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hunt up to line 99 and as there is no battery connected to 
the sleeve of this line, the (TB) relay should not operate 
and the final selector should stop on this line and advance* 
connecting battery through 220 ohms to the sleeve* From this 
point on the operation is the same as for "Individual Line > 
Free Test** — ^ . 

6*408 Individual Line Busy Test 

(FBI key is operated when the action of a final selector, 
directed to a busy line is to be tested* %e operation of 
(FB) key disconnects (SLL) relay from the sleeve of the test 
line and connects battery through a resistance In its place* 

After units selection the final selector makes a busy 
test* connecting ground through the winding of (FBI) end (TB) 
relays to the sleeve of the line* the circuit being completed 
through the sleeve of (FT), jack through the make contact of 
(FB) key* test resistances to battery* (TB) and (PBX) relays 
should both operate* causing the final elevator to restore to 
normal and the final sequence switch to advance to 1 ts "busy 
back" position* Ihen (SLV) relay operates in position 19* 

(BB) relay operates and locks through (2) arc, and (31^1) re- 
lay operates* stepping the switch to position 20* The opera- 
tion of (BB) relay lights (FB-OK) lamp* 

With tile final selector circuit in its "busy back" posi- 
tion* interrupted ground is connected back over the ring from 
the final selector* flashing (BB-1) relay* in turn flashing 
(FB-OK) lamp* (.1-0 OX) lamp which lighted on the operation 
of (SL-1) relay remains lighted during this test • 

6*409 ikst Line of P*B*X* Group Busy Test 

When it is desired to test the action of a final selector 
when direoted to a group of P*B*X« lines all of which are 
busy* the final selector is direoted to the bottom test line* 
line 97 in the bank* and (FB) key is operated the same as for 
"Individual Line Busy Test"* The operation is the same as 
"Last Line of P*3«X* Group Free Test" until the final selector 
reaches line 99* when the final (FBI) relay should operate and 
the test should pressed the same as for "Individual Line Busy 
Test"* , 
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6*410 Pinal Brush. Continuity Test 

The Brushes on banks not having access to test lines may 
be tested in the following manner t Where "V" vlring is used, 

. make the test final selector busy by inserting a make-busy 
plug in the (DIE) jack and patch .(D) ja 9 k of test set to (D) 
jack of test final selector, raise test final elevator to the 
final terminal to which the selector under test is to be di— 
rected and trip the brush of the test final selector manually* 
With either "V n or "W w wiring, (BC) or (FBC) keys respective- 
ly are operated, operating (BC) relay and the final selector 
is directed to any working terminal* If the line is a direct 
or last PoBoX* line busy, the final selector will advance to 
its busy back position* Wo lamp indication is given of this 
but the tester can observe that the down drive has taken place* 
If the line is a busy intermediate P*B«X* line, the final 
should hunt off it and the test man. should cheek against this 
condition by observation before proceeding with the test* 

Where possible it is desirable to avoid final brush continuity 
testing or an intermediate P*B*x» line* If the line is free, 
battery throng 220 ohms will be connected to the sleeve of 
the line by the final selector, operating the (CO) relay in 
the line circuit and the final selector advances to its talk- 
ing position* "T" wiring) The tester then connect# ground 
td the sleeve terminal of any one of the multiple bruaheso 
n W H wirings The tester then operates (G£I>^SLV) key* In 
either base, this will short-circuit and release (CO) relay 
in the line circuit, in turn connecting ground to the tip and 
battery through the winding of the (L) relay to the ring* 

This causes (CS) rdlay which is bridged across the tip end 
ring to operate, but (L) relay will not operate, as the re- 
si stance of (CS) relay is too high* (CS) relay will only oper- 
ate providing the tip and ring multiple brushes are making con- 
tact and there is no break in the tip and ring conductors* 

(CS) relay operated, operates (CS-1) relay, lighting (BC-OK) 
lamp* 

With "K" wiring the operation is the asms as above except 
that the advance of the switch from position 18 to position 19 
is controlled by the operation of (FO) relay* When the final 
selector advances after units selection, the fundamental) cir- 
cuit is again closed for final advance) this operates (STP) 
relay in turn operating (0) counting relay through the make 
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contact of (BC } relay* When the final advances and opens the 
fundamental circuit (STP) relay releases, removing the short 
circuit around (£0) and (FO) relays which operate* (BO) re- 
lay operated, opens the fundamental circuit and (FO) relay 
operated steps the switch from position 18 to position 19* 

6*411 Hold Test, of Final (L) Belay 

The hold of the final (L) relay nay he tested on discon- 
necting after a "line free" test. The operation of (DISC) 
key, operates (DISC) relay, which locks through (2) arc and 
steps the switch to normal* As the switch leaves position 21, 
ground is removed from the sleeve of (TST) jack permitting 
(IK) relay in the final circuit to release, advancing the 
final selector to its "awaiting called subscriber’s release" 
position* The f^inal selector connects ground to the incoming 
sleeve operating (T) relay in the test circuit lighting the 
(BY) lamp and connects battery thru the winding of (L) relay 
and a resistance in parallel to the ring of (FT) jack and 
ground to the tip of (FT) jack* With (DISC) key operated re- 
sistances are bridged across the tip and ring of (FT) jaok 
forming a holding path for the final selector (L) relay* (BY) 
lamp remaining lifted indicates that the final selector (L) 
relay is holding* On finals having a time measure release 
feature, it may be tested by holding (DISC) key operated until 
the final advances to normal under control of an interrupter, 
or ite failure to advance will be noted if this feature is 
inoperative* The release of (DI8C) key opens the holding cir- 
cuit permitting the final (L) relay te release, restoring the 
final sslsotor to normal, removing ground from the incoming 
sleeve releasing (T) relay and extinguishing (BY) lsiqp* 

6*412 Final Disconnection 

If it is mot desired te teat the hold of the final (L) re- 
lay, disconnection is accomplished either by operating the 
(DISC) key or provided the switch is in position 20, by re- 
moving the plug from the test jack* ®ie operation of (DISC) 
key operates (DISC) relay which locks through (2) arc and 
steps the switch to normal* As the switch leaves position 21, 
ground through the winding oi" SLY) relay is disconnected from 

the sleeve and the final seleotor advances, and (SLY) relay 
releases, in turn releasing (SL-1) relay* Removing the plug 
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from the test jack allows the final selector to restore to 
noxmal releasing (SLL) relay if operated and releases (SLT) 
relay, in turn releasing (SL~1) relay, operating (DISC) re- 
lay which locks through (2) arc and steps the switch to nor- 
mal* The release of (Sfr*l) relay extinguishes (FF-OK) lamp 
on "line free"* tests and (1-0 OK) lamp on "line busy" test* 
When the switch leaves position 21, (L0) relay releases, and 
(BB) relay, if operated, releases, extinguishing (FB-OK) lamp* 
On reaching normal (DISC) relay releases, provided (DISC) key. 
is normal, (TST) lamp is extinguished and the test circuit is 
normal * 

6*413 Final Selector "Mo Test" Feature 

When it is desired to test the "No Test" feature, (NT) 
key as well as (FB) key is operated, and the final selector 
is directed to the top test line, line 99 in the bank* Ihe 
operation of (NT) key connects battery to the ring through 
a resistance* The (PBX) relay should operate and cause the 
final selector to remain on the test line in spite of its 
busy condition* The operation of (NT) key also replaces the 
interrupted ground on the ring of (FT) jack by a steady ground* 
This causes the operation of (BB-1), relay, extinguishing 
(FB-OK) lamp which lighted when (B£) relay operated* 

6*414 Tip Sleeve Cross Test 

When it is desired to test to determine whether the tip and 
sleeve are crossed, the final selector is directed to the test 
line and (IXFF) key is operated* The operation of (IXFF) key 
also connects ground through the 100 ohm winding of (SLL) re- 
lay to the sleeve of (FT) jack instead of ground through both 
windings in series* Battery througi 220 ohms in the final se- 
lector operates (SLL) relay, causing (CS) relay to operate, in 
turn operating (CS-1) relay* 

(CS—1 ) relay operated, connects battery to the winding of 
(CS) relay holding it operated in case (SLL) relay should re- 
lease, it also connects ground to the tip of (TST) jack* If 
the tip and sleeve are crossed this ground would short-circuit 
(SLL) relay, permitting it to release* The release of (SLL) 
relay would light ( SLV-X ) lamp and (1-0 OK) lamp and prevent 
(FF-OK) lamp from flashing* 
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6 0 5 Caution - All Types of Circuits 

Care should be exercised when disconnecting the test circuit from 
a selector circuit to be sure that the selector circuit is restored 
to normal t as a selector circuit left in an off normal condition may 
cause a wrong connection or the loss of a callo 
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